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• Water quality in
the Ohio River has
consistently
improved over the
past 20 years.

• As a result,
recreational use
standards are met
more frequently,
making it safer to
recreate on the
Ohio River.

Overview of
Ohio River Recreation...
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• MSD is committed to:

– Improving water quality in the Ohio River and its
tributaries

– Promoting these local waterways as natural and
economic assets to this region

Overview of
Ohio River Recreation...
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Recreation Management Program

Purpose of program:

– Foster public awareness of water quality (E. coli
counts)

– Assist public health agencies to inform public about
health-related issues

– Facilitate informed decisions regarding recreational use
of local waterways

Overview of
Ohio River Recreation...
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Recreation Management Program

Current efforts:
• Sampling on the Ohio River during the recreation

season (May – October)

• Creating water quality models for E. coli

– Fate and transport

– Predictive

• Establishing baseline levels for biological, chemical
and physical conditions of Ohio River tributaries

• Developing tool to inform the public about water
quality during the recreation season

Overview of
Ohio River Recreation...
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Modeling

• CSO’s along OH River:

• CSO’s examined using a custom Bing maps application.
• Rain downloaded from Rain Vieux.
• Velocity calculated at Cincinnati, Meldahl Dam, Markland Lower.

Velocity= (flow/y)*680
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System Schematic



METROPOLITAN SEWER DISTRICT OF GREATER CINCINNATI

Modeling

• Utilized the data collected by MSD, SD1, and ORSANCO
over the years

• The predictive water quality model was developed using
Artificial Neural Network (ANN)

• The ANN engine used was WEKA

• The E. coli data rich part
is in the Cincinnati metropolitan
area between the I-275 bridges
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Modeling

• Many factors affect the modeling of E. coli especially in
dynamic system as the Ohio River, such as:
– CSOs

– Temperature

– Flow

– Precipitation

– Location

• Major factors in the success of predictive modeling are:
– Data quality (time, location)

– Data integration from different sources

– Precipitation
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Modeling

• Attributes were past 48Hr rain, Maximum of Rain, Cumulative of
Rain, River mile and Result.

• The results were as follows:

Year 2-fold cross -validation As Training Set

2010 0.6943 0.8078

2010+2011 0.6167 0.7385

2011 0.6664 0.8586

 Tri-State - Swimming
• 2010, 2010+2011, 2010+2011+2012, 2011,2012 rain and sampled values

for the segment between RM 460.2 (Coney Island) and RM 492
(Lawrenceburg).

• Modeled in Weka using 2-fold cross-validation and as training set.
• Multilayer perceptron used as classifier function with 3 hidden

layers(a,10,3).
• Attributes were past 48Hr rain, Maximum of Rain, Cumulative of

Rain, River mile and Tri-State.
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• The results were as follows:

Year 2-fold cross -validation As Training Set

2010 87.7298 89.2201

2010+2011 85.1923 88.1154

2010+2011+2012 80.6964 87.6609

2011 75.8092 85.0085

2012 66.667 100

 Tri-State – Boating & Fishing
• 2010, 2010+2011, 2010+2011+2012, 2011,2012 rain and sampled values

for the segment between RM 460.2 (Coney Island) and RM 492
(Lawrenceburg).

• Modeled in Weka using 2-fold cross-validation and as training set.
• Multilayer perceptron used as classifier function with 3 hidden

layers(a,10,3).
• Attributes were past 48Hr rain, Maximum of Rain, Cumulative of

Rain, River mile and Tri-State.

Modeling
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• The results were as follows:

Year 2-fold cross -validation As Training Set

2010 93.3433 95.7278

2010+2011 91.8077 93.5

2010+2011+2012 91.9379 94.2468

2011 87.2332 90.971

2012 89.7435 94.8718

Modeling
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Modeling

• The results from the modeling were promising

• A correlation of calculated vs measured was on average

~ 90%
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System Architecture
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System Architecture

Public Communication PlatformPUBLIC COMMUNICATION
PLATFORM
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System Architecture



METROPOLITAN SEWER DISTRICT OF GREATER CINCINNATI

Recr8OhioRiver
iPhone App & Website

• iPhone, Droid apps and website are live

• The website is

http://www.recr8ohioriver.org
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Ohio River Swim
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Next Steps

• Continue improving the predictive model

• Add other features based on users’ feedback
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WEF COLLECTION SYSTEMS
CINCINNATI, OH
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Thank You

Questions?

Laith.Alfaqih@cincinnati-oh.gov
513-244-5164
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